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Serial No.: 10/02S.040 
CoftfimialionNo,: 2997 
Filed: December 21, 200 1 

For: METHODS FOR PLAKAIUZATION OF GROUP VU METAL-CONTAINING SURFACES USJNG 
CQMPLEXING AGENTS 

Amendments to the Claims 

lliis listing of claims replaces all prior versions, and listings, of claims in the above- 
identijfied application: 

Listing of Claims 

1 . {Currently Amended) A planarization method comprising: 

positioning a Group VIII metal-containing surface of a substrate to interface with 
a polishing surface, wherein the Group VIIl metal is selected from the group of rhodium, 
iridium, ruthenium, osmium, palladium, platinLun, and combinations thereof; 

supplying a planarization composition in proximity to the interface; and 

planarizing the Group VID metal-containing surface; 

wherein the planarization composition comprises a complexing agent selected 
from the group of a cyclic diene, an organic alkyl amine, and combinations thereof. 

2. (Original) The method of claim 1 wherein the Group VITI metal is present in an amount 
of about 50 atomic p^ent or more, 

3. (Original) The method of claim 2 wherein the Group VIll metal-containing 
surface of the substrate comprises a Group VTll metal in elemental foim or an alloy 
thereof. 

4. (Original) The method of claim 3 wherein the Group VIII meial-containing surface 
comprises elemental platinum or a platinum alloy. 
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For; METHODS FOR PLANARIZATION OF GROUP VII MCTAL-CONTAINING SURFACES USING 
CQMPLEXINO AGENTS 

5, (Original) The method of claim 4 wherein the Group Vlll metal-contaimng surface 
comprises elemental platinum. 

6, (Currently Amended) [[The method of claim 1]1 A olanaiization method comprising: 

positioning a Group VIH metal-containing surface of a substrate to interface with 
a polishing surface, wherein the Group VIII rnetal is selected Horn the group of rhodium, 
iridium, rulheniimrt. osmi-gm. paUadium. platinum, and combinations thereof: 

supplying a planarization composition in proximity to the interface: [f and]] 

olanarizing the Group VTII metal-containing surface: 

wherein the planarization composition comprises a comolexing agent selected 
from the group of a cyclic diene. an organic amine, and combination.s thereof ff.l 1 : and 
wherein the planarization composition further comprises an oxidizing agent. 


7. (Original) The method of claim 6 whcrdn the oxidizing agent is selected &om the group 
consisting of a peroxide, a nitrate, a permanganate, and a combination thereof. 

8. (Original) The method of claim 1 wherein the polishing surface comprises a polishing 
pad and the planarization composition comprises a plurality of abrasive particles. 

9. (Original) The method of claim 1 wherein the planarization composition comprises a 
plumlity of abrasive particles having a hardness of no greater than about 9 Mohs. 

1 0. (Original) The method of claim 9 wherein the plurality of abrasive particles comprise 
CeOj, AljOj SiO,, or combinations thereof. 

1 1 - (Original) TUe method of claim 1 wherein the substrate is a semiconductor .substrate or 
substrate assembly. 
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CQMPLEXING AGENTS 


12. (Originai) The method of claiin 1 wherein the Group Vlll metal-cantaining surface is 
removed relative to an oxide layer at a selectivity ratio of at least about 10:1 . 

13. (Original) The method of claim 1 wherein the cyclic diene is selected from the group 
consisting of 1,5-cyclooctadicjie (COD), 1,5 -dimethyl- 1,5-cyclooctadiene, and a 
combination thereof. 

14. (Currently Amended) The method of claim I wherein the otgaxnc alky] amine is 
selected from the group ethylamine, methylamine, trieUiylamine, trimethylamine, and 
combinations thereof. 

1 5. (Original) The method of claim 1 wherem tJie polishing surface comprises a fixed 
abrasive article. 

16. (Currently Amended) A planarization method comprising: 

positioning a <3roup VIII meial-contaimng surface of a substrate to interface with 
a polishing surface, wherein the Croup Vni metal is selected from the gnjup consisting 
of rhodium, iridium, ruthenium, osmium, palladium, platinum, and combinations thereof; 

supplying a planarization composition in proximity to the interface; and 

planarizing the Group VIH metal-comaining surface; 

wherein the plauarization composition comprises an orgam'c alkvl amine and an 
organic chelating acid or salt thereof 

1 7. (Original) The method of claim 1 6 wherein the Group VIII metal is present in an 
amount of about 50 atomic percent or more. 
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Seria]No.: 10/028,040 
ConfinnatlonNo.: 2997 
Filed: December 21, 2001 

For: METHODS FOR PLANARJZATIOi OF GROUP VII METAL-CO-NTAINING SURFACES USING 

COMPLEXING AGENTS 

1 8. (Original) The method of claim 1 6 wherein the Group VIII metal-aonlaining surface 
comprises elemental platinuxn. 


1 9. (Original) The method of claim 16 wherein the planarization composition further 
comprises an oxidizing agent. 

20. (Original) The method of claim 1 9 wherein the oxidizing agent is selected from tlie 
group consisting of a peroxide, a nitrate, a permanganate, and a combination tliereof. 

2 1 . (Original) The method of claim 1 6 wherein tlie polishing surface comprises a poli shing 
pad and the planarization composition comprises a plurality of abrasive particles. 

22. (Original) The method of claim 16 wherein the planarization composition, comprises a 
plurality of abrasive particles having a hardness of no greater than about 9 Mohs. 

23. (Original) The method of claim 22 wherein the plurality of abrasive particles comprise 
CeOj, AI2O3, SiO^, or combinations tliereof. 

24. (Original) The method of claim 1 6 wherein the substrate is a semiconductor substrate or 
substrate assembly. 

25. (Original) The method of claim 1 6 wherein the organic chelating acid is selected from 
the group consisting of acetic acid» ascorbic acid, citric acid, propenoic acid, tartaric acid, 
succinic acid, and combinations thereof. 
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Serial No.: t0/02&,040 
Coniinnaiion Nq.: 2997 
Filed! December 21, 2001 

For: METHODS FOR PLANARITATTON OF GROUP VII METAI^CONTAININCt SURFACES USING 
COMPLEXING AGENTS . 

26. (Currently Amended) The method of claim 1 6 wherein the organic allcvl amine is 
selected frora the group consisting of ethylamine, mcthylamine, triethyJamine, 
trimethylamine, and combinatioiis thereof. 

27. (Origiiia]) The method of claim 1 6 wherein the polishine surface comprises a fixed 
abrasive article. 

28- (Currently Amended) A planarization method comprising: 

positioning a Group VIIT metal-containing surface of a substrate to interlace with 
a polishing surface, wherein the Groiip VIH metal is selected from the group consisting 
of rhodium, iridium, ruthenium, osmium, palladium, platinum, and combinations thereof; 

supplying a planarization composition in proximity to the interface; and 

planarizing the Group VIII metal-containing surface; 

wherem the planarization composition comprises a plurality of abrasive particles 
and a complexing agent; and further wherein a majority of the plurality of abi'asive 
particles are Ce02 abrasive panicles. 

29. (Original) The method of claim 28 wherein the Gyq\xp VIU metal is present in an 
amount of about 50 atomic percent or mwe. 

30. (Original) The method of claim 28 wherein the Group Vlll metal-containing surface 
comprises elemental ruthenium. 

3 1 . (Origihal) The method of claim 28 wherein the planarization composition fiirther 
comprises an oxidizing agent. 
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For: METHODS FOR PLANARJZATION OF GROUP Vll MET AL-COI^TAININO S\mf ACES USING 

COMPLEXING AGENTS 

32. (Original) The metliod of daim 28 wherein the complexing agent is selected from the 
group consisting of an organic chelating acid, an organic amine, a cyclic diene, and 
combinations thereof. 

33. (OriginaJ) The method of claim 32 wherein the organic cheiatiiig acid is selected from 
the group consisting of acetic acid, ascorbic acid, citric add, propenoic acid» laitaiic acid, 
succinic acid, and combinations thereof. 

34. (Currently Amended) The method of claim 32 wherein the organic alkyl amine is 
selected from the gtonp coixsisting of ethylamme, methylamine, triethylamine, 
trimethylamine, and combinations thereof. 

35. (Original) The method of claim 32 wherein the cyclic diejie is selected from the group 
consisting of 1,5-cyclooctadiene (COD), l»5-diraethyl-l,5-cycIooctadicne, and a 
combination thereof. 

36. (Original) l"he method of claim 28 wherein the polishing surface comprises a polishing 
pad. 

37. (Currently Amended) A planarization method comprising: 

positioning a Group VIU metal-containing surface of a substrate to interface with 
a polishing surface, wherein the Group VITI metal is selected from the group consisting 
of rhodium, iiidium, ruthenium, osmium, palladium, platinum, and combinations thereof; 

supplying a planarization compo^tion in proximity to the interface; and 

planari2ing the Group VTH metal-contajning surface; 

wherein the planarization composition comprises a complexing agent selected 
from the group consisting of a cyclic dienc, an organic alkvl amine, [[an organic 
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chelating acidjj acetic acid, ascorbic acid, propenoic acid, succinic acid, salts of the acids , 
and combinations thereof; and 

further wheareiti the method is caiiied out in one step. 


3 8. (Currently Amended) [[The method of claim 37I 1A planarization method comprising: 

positioning a Croup VIII metat-containing surfaice of a substrate to interface with 
a polishing surface, wherein the Group VJIT metal is selected from llie group consisting 
of rhodium, i ridium, ruthenium, osmium, palladium, platinum, and corobinations thereof: 

supplying a planarization composition in proximity to The interface: [[ and]] 

planarizing the Group VIIT metal-containing surface: 

^iierein the planarization composition comprises a complexing agent selected 
from the group consisting of a cvclic diene. an oreamc amine, an organic chelating afi id 
and combinatio ns thereof: and 

further wherein the method is carried out in one stcpr r.ll ; and 

wheiein the planarization composition further comprises an oxidizing agent. 


39. (Currently Amended) A planarization method comprising: 

providing a semiconductor substrate or substrate assembly including at least one 
region of a platinum-containing surface; 
providing a polishing surface; 

providing a planarization composition at an Interface between the at least one 
region of platinum-containing surface and the polishing surface; 
and 

planarizing the at least one region of plaiinum-coniaining surface; 

wherein the planarization composition comprises a complexing agent selected 
from the group consisting of a cyclic dienc, an organic alkvl amine, and cojnbinations 
thereof. 
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40. (Currently Amended) [[Tht method of claim 39]J A planarization method comprising: 
providing a semiconductor substrate or substrafte assembly in cluding at least one 
re gion of a olatinum-containing surface: 
providing a polishing surface; 

providing a planarization composition at an interface between the at least one 
region of platinum-containing surface and the poiishina surface: an d 

planarizing the at least one region of platinum-containing smface: 
wherein the t>lanarization composition comprises a complexina agent selected 
from the group consisting of a cyclic diene. an organic amine, and combinations 
thcfeof^ ^.]] : and 

wherein the planarization composition further comprises an oxidizing agent. 


41. (Currently Amended) A planarization method comprising: 

providing a semiconductor substrate or substrate assembly including at least one 
region of a platinum-containing jsurface; 
providing a polishing surface; 

providing a planarization conoposition at an interface between the at least one 
region of platinum-containing surface and the polishing surface; 
and 

planarizing the at least one region of platinum-comaining surface; 
wherein the planarization composition comprises an organic alkvl amine and an 
organic chelating acid or salt thereof . 


42. (Original) The method of claim 41 >vh,erein the planarization composition further 
comprises an oxidizing agent. 
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Serial No.^ 10/028,040 
Confiimation No.: 2997 
Filed: December 2 1 , 200 1 

For: METHODS FOR PT.ANARlZATlON OF GROUP V3I METAL-CONTAININO SURFACES USING 

COMPLEXJNG AGENTS 

43. (Currently Amended) A planarizatioji method comprising: 

providing a semiconductor substrate assembly including at least one region of a 

platinum-containing surface- 
providing a polishing surface; 

providing a planarization composition at an interface between the at least one 
region of platinum-containing surface and the polishing surface; 
and 

planarizing the at least one region of platinum-containing surface; 

wherein ihe planarizaiion composition comprises a plurality of ahrasive particles 
and a coniplexing agexjt; and 

further wherein a majoriiy of the plurality of abrasive particles are 
CeOj abrasive particles. 

44. (OrigiJial) The method of claim 43 vt^herein the planarization conrpositlon further 
comprises an oxidizing agcni. 

45. (Origuial) The method of claim 43 wherein tlie polishing sur^e comprises a polishing 
pad. 

46. (Currently Amended) A planarization metliod comprising: 

providing a semiconductor substrate or substrate assembly including at least one 
region of a platinum-containing surface; 
providing a polishing surface; 

providing a planarization composition at an interface between the at least one 
region of platinum-containing surface and the polishing surface; and 

planarizing the at least one i-egion of platinum-containing surface; 
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CQMPLEXING AGENTS 


wherein the pJsnarization composition comprises a compJexing agent selected 
from the group consisting of a cyclic diene, an organic alkyl amine, [[an organic 
chelating acidl] acctic acid ascorbic acid, propenoic acid, succinic acid, salts of the acids. 
and combinations thereof; and 

ftttther wherein the method is canied out in one step. 


47. (Currently Amended) [[The method of claim 44] J A planarization method comprising: 

providing a semiconductor substrate or substrate assembly including at least one 
rcalon of a platlnum-containinQ sitrface; 
providing a polishing surface: 

providing a planarization composition at an interface between the at least one 
region of platinum-contaimnp smface and the polishing surface; and 

planarizing the at least one region of platinu m-containing surface: 
wherein the planarization composition comprises a complexing agent selected 
from the group consisting of a cyclic dienc. an oreanic amine, an organic chelarinp acid, 
and combinations thereof: [[andll 

further wherein the method is earned out in one step: andfr,]] 

wherein the planarization composition further comprises an oxidising agent 

48. (Currently Amended) A planarization method for use in forming a capacitor or barrier 
layer, the method comprising: 

providing a semiconductor substrate or substrate assembly having a patterned 
dielectric layer foimed thereon and a Group VIII metal-containing layer formed over the 
patterned dielectric layer, wherein the Group VIII metal is selected from the group 
consisting of rhodiiim, iridium, ruthenium, osmium, palladium, platinum, and 
combinations thereof; 
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positioning a first portion of a polishing surface for contact with the Group VJII 
metal-containing layer; 

providing a planari^ation composition in proximity to the contact between the 
polishing surface and tlie Group VIU metal-contajning layer; and 

planarizing the Group VIII metal-containing layer; 

wherein the planarization composition comprises a complexing agent selected 
from the group consisting of a cyclic diene, an organic alkvl amine, and combinations 
thereof. 


49. (Original) [[The method of claim 48]] A planariza tion method for use in forming a 
capacitor or barrier layer, the method comprising: 

providing a semiconductor substrate or substrate assembly having a patterr^ed 
dielectric laver foimed thereon and a Group VTH metal-containing laver formed over the 
t)attemed dielectric laver. wherdn the Group VIII metal is selected from the group 
consisting of rhodium, iiidiun^. ruthenium- osmhim- palladium, platinum, and 
combinations thereof: 

positioning a first portion of a polishing surface for contact with the Group VIII 
metal-containing laver: 

providing a planarization composition in proximity to the contact between the 
polishing surface and the Group VIII metal -containing laver: and 

planarizing the Group VIII metal*containing laver: 

wherein the planarization comix)sitiQn coinprises a complexing agent selected 
from the group cpusistinp of a cvcHc diene, an organic amine, and combinations thereof: 
and[[J] 

wherein the planariiation composition further comprises an oxidizing agent 
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50. (Currently Amended) A planarization method for use in formjng a capacitor or barrier 
layer, the meHiod comprisuxg: 

providing a semiconductor substrate or substrate assembly having a patterned 
dielectric layer formed thereon and a Group VIU metal-containuig layer formed over the 
patterned dielectric layer, wherein the Group VIII metal is selected jE]*om the group 
consisting of rhodium, iridium, ruthenium, osmium, palladium, platinum, and 
combinations thereof; 

positioning a first portion of a polishing surface for contact with the Group VIII 
metal-containing layer; 

providing a planaiization composition in proximity to the contact between the 
polishing surface and the Group Vin metal-containing layer; 

and 

pJanarizing the Group VIII metaJ -containing layer; 

wherein the planarization composition comprises an organic alkvl amine and an 
organic chelating aci d or salt thereof . 

5 1 . (Original) The method of claim 50 wherein the planarization composition further 
comprises an oxidizing agent. 

52. (Currently Amended) A planarization method for use in forming a capacitor or barrier 
layer, the method comprising: 

providing a semiconductor substrate or substrate assembly having a patterned 
dielectric layer formed thereon and a Group VIII metal-containing layer formed over the 
patterned dielectric layer, wherein the Group VIII metal is selected Irom the group 
consisting of rhodium, iridium, rutlienium, osmium, palladimn, platinum, and 
combinations thereof; 
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positioning a jfirst portion of a polishing surface for contact with ihe Group VlII 
metal-containing layer; 

providing a plaDarization composition in proximity to the contact between the 
polishing surface and tlje Group VIJI metal-containing layer; 

and 

planaiizing the Group VllI metal-containing layer; 

wherein the planarization composition comprises a nltiiaHtv of a brasive particles 
and a complexing agent; and 

fiirlher wherein a mjyority of the pliirality of abrasive partddcs are Ce02 abrasive 

particles. 

53. (Original) The method of claim 52 wherein the planarization composition fiirther 
comprises an oxidizing agent. 

54. (Original) The method of claim 52 wherein the polishing surface comprises a polishing 
pad. 

55. (Currently Amended) A planarization method for use in forming a capacitor or barrier 
iayer^ the Tnethod comprising: 

providing a semiconductor substrate or substrate assembly having a patterned 
dielectric layer formed thereon and a Group Vlll meial-containing layer formed over tKe 
patterned dielectric layer, wherein the Group Vlli metal is selected from the group 
consisting of rhodium, iridium, ruthenium, osmium, palladiiun, platinum, and 
combinations thereof; 

positioning a first portion of a polishing surface for contact with the Group VIII 
metal-containing layer; 
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providing a planarization composition in proximity to the contact between the 
polishing surface and the Group VlU metal-containing layer; 
and 

planarizing the Group VIII metal-containing layer; 

wherein the planeirization composition comprises a complexing agent selected 
from the group consisting of a cyclic diene, an organic alkyl anniiie, [[an organic 
chelating acidl lacetic acid, ascorbic acid, oropenoic acid, succinic acid, salts of the acids. 
and combinations thereof; and 

jfdrfher wherein the method is carried out in one step. 


56. (Origiiial) [[The method of claim 55]] A planarization method for use in forming a 
canacitor or barrier layigr. the method comprising: 

providing a semiconductor substrate or snbsfrate assembly having a patterned 
dielectric laver formed thereon and a Group VIII metal-containing layer formed over the 
patterned dielectric laver. wherein the Group VIII metal is selected from the group 
consisting of rhodium, iridium, ruthenium, osmium, palladium, platinum, and 
combinations thereof: 

nositioning a first portion of a polishing surface for contact with the Group VIII 
melal-contalning laver; 

providing ft planarization co mposition in pToximiiy lo the contact between the 
polishing surface ^d the Group VIII metal^containinp layer: and 

pianarizing tlie Group VIII metal^containing laver: 

wherein the planarization composition comprises a complexing agent selected 
fipm the groap_consiStmg of a cyclic diene, an or&anic amine, an organic chelating acid, 
and combinations thereof: [[ and]] 

further wherein the method is carried out in one sten: and 

■wherein the planarization composition further comprises an oxidizing agent. 
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57. (Original) The method of claim 55 wherein Uie polishing $uTfacc comprises a polishing 
pad. 


58. (Original) Tlie method of claim 55 wherem Hie polishing surface comprises a fixed 
abrasive article. 
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